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June 4, 1996

Ms. Verneta Simon
On-Scene Coordinator
U.S. EPA Region 5
77 West Jackson Boulevard
Chicago, IL 60604-3590

Dear Ms. Simon:

This is in response to your letter of June 2, 1996 relative to the identification of
.ARARs for the Lindsay Light II Site in Chicago. In August 1995, Kerr-McGee
provided this Department additional information concerning the former use of the 316
East Illinois Street facility. Based on that information, our licensing staff determined
that the radioactive material is byproduct material as defined in Section ll(e)2 of the
Atomic Energy Act.

Given that the contaminant of concern is byproduct material, just like the West
Chicago Residential Areas Superfund Site, we suggest that the list of ARARs used for
that site would be appropriate for Lindsay Light II as well. That list of ARARs
appears in the Final Criteria for Superfund Removal Actions at the Residential Areas
Site. This is a November 19, 1993 memo from Regional Administrator Adamkus. A
copy is attached for your reference.

Thank you for consulting with us in your development of ARARs.

Sincerely,

Richard Allen, Manager
Office of Environmental Safety
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November 19, 1993

U.S. EPA's Final Criteria for Superfund Removal Actions
at the Kerr-McGee Residential Areas Site, West Chicago,
Illinois

Valdas V. Adamkus
Regional Administrator

Addressees

Please find attached a copy of the Final Criteria for Superfund
Removal Actions at the Kerr-McGee Residential Areas Site. U.S. EPA
will be conducting a public meeting on December 9, 1993, to present
the final criteria to the general public. My staff will provide
you with details on the public meeting in a separate mailing. If
you have any questions concerning the criteria, please feel free to
contact me or Rebecca Frey, Remedial Project Manager, at (312) 836-
4760.

Valdas V/. Adamkus

Addressees

Scott Palmer
Sen. Doris Karpiel
Rep. Tom Johnson
Dave Engel
Don Foster
Joe Karaganis
Steven Lakics
Francis Lyons
Tom Ortciger
Dave Ed
Bill Seith
Ray Hansen
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ACTTCK CRITERIA
PQR SQPERR1D REMOVAL ACTTCNS

AT IBB JUdtR-KaQSB RESIDENTIAL AREAS SITS
NEST CHICAGO, ILLINOIS

Introduction

Under the provisions of che Comprehensive Environmental Response.
Compensation, and Liability Ace of 1980 {conrmonly known as Superfund) , as
amended by che Superfund Amendmencs and Reauchorizacicn Ace of 1956, the
United Scaces Bnvixonencal Protection Agency (U.S. EEAJ is auchcrized, among
other things, Co cake response actions whenever there is a release or threat
of a release of a hazardous substance into che environment. The national
Priorities List (NFL) is a list of haTarrlnis vasce sites across che country
chat are eligible for U.S. EPA response actions under Superfund.

The U.S. EPA has li start four sices in che vicinity of che City of Wast
Chicago, Illinois, on the NFL. The primary contaminants of concern ac these
sices are radioactive thorium and its decay products derived from ore
processing operations at a factory in West Chicago, now know as che Rerr-
MoGee Chemical Corporation West Chicago Rare Earths Facility ('factory sice") .
Three of che NFL sites became concaminaced when che pi.ui.fc'sslng wastes (thorium
mill fa-jUng*) were removed from the factory and used primarily as fill
material in and around che City of West Chicago* These sites are known as:

(1) Kerr-MoGee (Residential Areas) site,
(2) Kerr-MoQee (Sewage Treatment Plant) site, and
(3) Xerr-ttfiee (Iteed-Keppler Park) site.

The fourth sice became contaminated when discharges and runoff from che
factory site traveled via a storm sewer into nearby Kress Creek and downstream
to che West Branch of che DuPage River. This site is known as:

(4) Kerr-HcGee (Kress Creek/West Branch of DuPage River) sice.

It is important to note that the Residential Areas site may encompass not only
"i||?inr*T?l and municipal

properties. Alchough primarily concaminaced because chorium mill railings
were used as fill, sane of the properties may have beccme concaminaced due to
windblown mcerial fro* t^a* f.art pry site. ^^

The Kerr-MoGee factory site from which the ccntaminacion originated has not
been listed on the NFL; it is regulated under the licensing authority of che

of Nuclear Safety (IDN5). Deccnndssioning, clean-up and
closure of the factory site currently is being addressed under that authority.

The purpose of this <l,in,iinif is to establish criteria for U.S. EFA's response
at mnrmAmttd properties (•Residential Areas") that are not part of

the Soorje Treaonent Plant, Reed-Keppler Fork or Kress Creek/Nest Branch of
DuPage River sites. Those three NFL sites will be addressed by U.S. EFA in



1C is the intent of the U.S. EPA to address the contamination problems at the
Residential Areas by removal actions wherever practicable. Removal actions
generally provide more .immediate protection than do long-term remedial
actions, and are consistent'with the movement in*6he Superfund program to
accelerate site cleanups.

U.S. EPA's actions under Superfund will be limited to those properties where
the contamination is attributed to process wastes (thorium mill tailings) from
the factory site. When naturally occurring radioactive materials not
associated with process wastes cause U.S. EPA's action criteria to be
exceeded, any corrective actions will have to take place through a separate
mechanism, because Superfund generally does not give U.S. EPA the authority to
remediate threats from naturally occurring substances.

This document contains the criteria that U.S. EPA will use to designate
properties for removal actions and to verify that cleanup to levels protective
of human health and the environment has been achieved. The U.S. EPA dees not

1 t have standardized criteria for removal actions of this type. Consequently,
^ site-specific criteria have been developed by the U.S. EPA in consultation

with the IENS for use at the Residential Areas. The criteria specified in
this document will be used during three separate phases of the cleanup action:
the discovery phase, the characterization phase, and the verification phase.
Each of these phases and the criteria for each are described in detail later
in this document. This document also contains release criteria for releasing
equipment from work sites for unrestricted use.

Applicable or Relevant and Appropriate Requirements

Under Superfund, long-term remedial actions must attain Federal and more
stringent State "applicable or relevant and appropriate requirements" (ARARs)
during and at the completion of the remedial action. Removal actions (such as
the type planned at the Residential Areas) must attain ARARs to the extent
practicable. Therefore, U.S. EPA relied upon Federal and State ARARs to the

fc , • extent practicable to establish the criteria in this document.
Ir

"Applicable requirements* are cleanup standards or other environmental
protection requirements that specifically apply to the substances or
activities at the site. In other words, an applicable requirement is one that
a private party would have to ccnply with by law if the same action was being
taken apart from Superfund authority.

If a requirement is not applicable, it still nay be relevant and appropriate.
"Relevant and appropriate requirements* are those cleanup standards that
address problems or situations sufficiently similar to those at the Superfund
site that their use is well suited to the particular site. A relevant and
appropriate requirement oust be both relevant to the conditions at the site
and appropriate for use at the site, given the circumstances.

If a Federal or State requirement is neither applicable nor relevant and
appropriate (and thus not an ARAR), it still nay be useful to U.S. EPA when
determining the necessary level of cleanup for protection of human health and
the environment. Such •to-be-considered" material (TBCs) can include



proiulgaced regulations that do not qualify as ARARs. and ncn-prxulgaced
advisories or guidance issued by Federal or State govemnent. Superfund
actions are not required to meet TBGs.

Only requirements that are duly pronulgated under Federal or State law can be
ARARs. Additionally, only substantive requirements of regulations, not
procedural requirements, can be ARARs for en-site actions.

The U.S. EPA has identified the following major sources of ARARs and TBCs for
the cleanup actions at the Residential Areas:

IS ME 40. Part 192 of the Oob> <f R**»ra1 Rgatilaricns Un tt 1921 .
mrSbmrfartte fnr TTraniim andfartte

Thorium Mill TrÛ TR"* - 40 CFR 192 contains U.S. EPA's standards for
cleanup of lands contaminated by uranium and thorium mill vastes. The
standards apply only to the sites specifically designated \rx3er the
Uranium Mill Tailings Radiation Control Act of 1978, but they often have
been used as criteria at uranium, thorium and radium sites because of
the similarity of the problems. They are not applicable to the

jcnr-iai Areas, but U.S. EPA considers portions to be relevant and
H IflTff .

32. Qv*PÊ f TT. ar^ 332 of the
jfinnnifft Tint ivc Qrxte, cr*"i *~T fld__"Iii'jeiT3ing iteauirai**^** for Souro*?

regulations deal with licensing
requirements for ffjui*"** material milling f?«Ĥ î leg in
apply to the Kerr-MoGee factory site in West Chicago. They are not
applicable to the Residential Areas, but U.S. EPA considers portions to
be relevant and appropriate and portions to be TBGs.

Title ?3|, Qflnter H. ft*R'tv*pter b. Bart 340 of the Illinois
"^rrf Protect

i - These regulations establish standards for protection
against raM»rim hazards, primarily in an orr^Y?r"'f**>T setting; they
ountrol the pinof ryrinn. *iffp vtS tr-rififf^0'1" of i* '̂p?gg of ir=^i?^inn by
•licensees and registrants' so that the total dose to an individual dees
not exccoJ qpyjftff* araiy^-rttf, They also rmmirt decontamination
guides for the release of equipment for unrestricted use. These
regulations are not applicable to the Residential Areas, but U.S. EPA
rmrg-jHtfr-tt ngrriTff to be relevant and

DOB Order S4QQ.5. "ntitlffli *Rg3iajticn P»T?rflCtion of tfa P>*>iic and the
Order establishes standards and requirements for

Deparonent of Boergy 0306) operations with rcopeu. to protection of
iimi a»i if of thg pujylir agalnsc \ar^jg risk fr""1 raM»t-imi arrf contains a
disotftnirr of DOB'S 'AIARA- (As Low As Reasonably Achievable) approach.
The Order is not a promulgated Federal or State regulation, and thus

be an ARM, but U.S. EPA mrwirtpra pnrMoj» of the Order to be



Title 10, Part 20 of the Code of Federal Regulations (10 CFR
entitled "Standards for Protection Against Radiation" - These
regulations contain JthQ Nuclear Regulatorŷ  CJairnission's standards fcr
protection against radiation, and contain ''air "AlARA" approach. They are
not applicable or relevant and appropriate to the Residential Areas, but
U.S. EFA considers portions to be TBCs.

U.S. Nuclear Regulatory Ccmnission ' s Regulatory Guide 8.37 - This
regulatory guide contains, among other things, a discussion of the NRC's
"ALARA" approach. The regulatory guide is not a promulgated regulation,
and thus cannot be an ARAR, but U.S. EPA considers a portion of the
guide to be a TBC.

U.S. Nuclgrvr Regulatory Ccnrnission's Regulatory Guide 1.86 - This
regulatory guide contains, among other things, decontamination guides
for the release of equipment for unrestricted use. The regulatory guide
is not a promulgated regulation, and thus cannot be an ARAR, but U.S.
EPA considers a portion of the guide to be a TBC.

The Action Criteria

The remainder of this document: describes the different phases of the cleanup
action, the specific Federal and State requirements that U.S. EPA considers to
be ARARs or TBCs, and the resulting action criteria for each phase of the
cleanup action.

pISOOVESY AND CHARACTERIZATION PHAgRS

The first phase of the cleanup action is the discovery phase. During this
phase, properties in and around the City of West Chicago will be surveyed and
sampled to discover and designate those that require cleanup. If a property
clearly exceeds the discovery criteria, and if it is clear that the exceedance
is due to thorium mill tailings from the factory site, the property will be
designated for removal action. If it is not clear whether a property exceeds
the discovery criteria (i-.e.. borderline results), or if it is not clear
wiiether exceedance of the criteria is due to thorium mill tailings, then
further investigation will be needed before a decision can be made to
designate that property for response action. Such properties will move into
the characterization phase.

Because the objective of both discovery and characterization is the same
(i.e., to find contaminated properties), the action criteria during these two
phases are identical . Properties deemed not to exceed the action criteria
during either discovery or characterization will be excluded f ran further
consideration.

Due to the nature of the radiological contamination at the Residential Areas,
survey efforts during the discovery phase will consist of measuring and/or
sampling the following four parameters: outdoor soil concentration, outdoor



carrra exposure race, indoor garra exposure rate and indoor radcn/chcrcn air
ccr.cer.trac ion.

T!jg primary cricericn thac will be used co designate a property for response
action is outdoor soil ccncencracion. Tte ocher chree parameters (outdoor
garra exposure race, indoor ganna exposure race and indoor radon/chorcn air
ccncerxracicn) will be used as indicators or "finding cools" co help locate
contaminated areas; elevated readings for any of these chree paramecers alone
generally will not crigger a cleanup action unless contained wich soil sarpling
data that exceeds the soil concentration criterion and confirms the presence
of thoriizn mill tailings.

U.S. EPA has taken a conservative approach wich the discovery and
characterization criteria in order to minimize the chances of not discovering
properties where contamination actually is present. As a result, the
discovery criteria nay be more stringent: than the verification criteria (e.g. ,
for outdoor soil concent rations, the results will not be averaged over 100
square meters during discovery and characterization, but averaging over 100 nf
may be conducted during the verification phase) .

For indoor radon/thoron, the necessity for expeditious surveillance argues for
measurements on a shorter time frame than the annual average (or equivalent)
associated with the wording of the relevant and appropriate requirement. In
order to not unduly delay assessments, discovery and characterization
measurement periods may be on the order of 2 days to 3 months. Since weather,
seasons and hone usage all influence indoor radon/choron levels, these shorter
measurements nay not fully characterize the annual average but should be
adequate to serve as "finding tools." Also, many hones may have elevated
levels of naturally occurring radon that are not associated wich the presence
of thorium mill t*<Hnji on the property. For these reasons, an elevaced
reading of indoor radon/thoron will not trigger a cleanup action unless
combined with soil sampling data that exceeds the soil concentration criterion
and confinns the prggaŷ  of thorium pill tailings.

Discussed below are the criteria that will be used during the discovery and
rrtn-t CTi-ion phases of the response action:

Outdoor soil

Soil standards for mill railings of the type pnefwiir at the Residential
Areas are foul in 40 OR 192, "Health and Eovironmental Protection
gi-j>iirian̂ f for QcaniiJB **& TtvfCVtftR Mill, Tailings, * ŵ  at ffgillon
332.150(b) of the *nnnnrf« Ateinistrative Code. None of the standards
are *fpn̂ M* to the Residential Areas, but portions are relevant and
«%tmopriate. Because toe State standard is more stringent than the
Federal granrtanl (by specifying that the crncenr ran'on limit is for dry
soil), the State regtUatlon is considered as the ARAR.

The State ppgnlaMfln at Section 332.150(b) of the niinois
v*irftrfat-rat-ttj« Qfy>? flffarif'̂ 'jg th?£ the licensed gir** «haii be



decontaminated to the following limits prior to termination of the
license:

"Concentrations of radionuclides in soil above background
concentrations for total radium, averaged ever areas 100 square
meters, shall not exceed:

A) 5 picccuries per gram of dry soil, averaged over the first 15
centimeters below the surface; and

B) 15 picccuries per gram of dry soil, averaged over layers of 15
centimeters thickness more than 15 centimeters below the surface . "

The State requirements in Section 332. 150 (b) of the Illinois
Administrative Code were based on the federal standards in 40 CFR
192 . 12 (a) . When the federal standards in 40 CFR 132 were developed over
a decade ago, the 5 picccuries per gram (pd/g) standard was a health
based standard, but the 15 pCi/g standard for subsurface soil was
technology based, reflecting instrument limitations in locating
subsurface deposits. The 15 pCL/g limit is not a health-based standard,
and should not be applied to situations in which a health-based standard
is appropriate, or to situations that differ substantively fron these
for which it was derived.

The 15 pCL/g limit was developed as a practical measurement tool for use
in locating discrete caches of high activity tailings (typically 300-
1000 pCL/g) that were deposited in subsurface locations at mill sites or
at nearby properties. The subsurface soil standard in 40 CFR 192 was
originally proposed as 5 pd/g. The final standard was changed, not
because the health basis was relaxed, but rather in order to reduce the
cost to DOE of locating buried tailings - under the assumption that this
would result in essentially the same degree of cleanup at the DOE sites
as originally proposed under the 5 pCi/g criterion. The use of a 15
pCi/g subsurface criterion allowed the DOE to use field measurements
rather than laboratory analysis to determine when buried tailings had
been detected. It is only appropriate for use as a cost-effective tool
to locate radioactive waste in situations wiiere ccntaiiunatad subsurface
materials are of high activity and are not expected to be significantly
admixed with clean soil. The 15 pd/g subsurface criterion was not
developed for situations where significant quantities of moderate or low
activity materials are involved, such as at the Residential Areas site.
Therefore, the 15 pCL/g subsurface criterion is not appropriate for use
at the Residential Areas site, and thus is not an ARAR. The 5 pCl/g
standard, on the other hand, was developed as a health-based standard
and is appropriate for use at the Residential Areas site.

Although the soil concentration standard in the regulation is written in
terms of an average over an area of 100 square meters, areal averaging
will not be conducted during discovery and characterization. This
approach is conservative and should minimize the chances of not
identifying contamination during the discovery and characterization
surveys.



The Discovery and Characterization Criterion for outdoor soil
concentrations will be exceedance of S plcocuries per gram total
radiun (radium-226 plus radium-228), dry soil, above background in
any IS f~nHi~»t-~r depth based upon Section 332.150Ob) of the
Illinois Administrative Code.

Section 332.ISO(b) (2) of the Illinois Administrative Code, "Termination
of Source Miterial Milling Facility License, • deals with a site licensed
by TUG that is to be decontaminated for license termination. It states
eat the licensed site shall be decontaminated to the following limits
prior to termination of the license;

•The level of ganna radiation measured at a distance of 100
centimeters from the surface shall not exceed background. •

This regulation applies only to a licensed site, but the requirements
are relevant to the Residential Areas since the intenr of the standards
is to limit public exposure from site-related radioactive

The variability and distribution of naturally-opcmrinj
materials results in a range of normal background levels, even within a
snail region such as a few mile radius around West Chicago. In part,
this originates from variable geological constituents and in part fran
human actions (such as phosphate fertilization which can add additional
radium to the soil). Consequently, there is not a single outer that
can be mid to be •background" for the entire West Chicago region.
While not represented by a single number, the normal background levels
of ganna exposure rate will fall within a range and in a fairly
predictable statistical pattern Consequently, a statistical method
will be applied to both establish background and what is distinctly
above background.

ie there are ff""'r**ff unrelated to thoriw *rf1l tailings (such as
phosphate fertilizers) that could cause elevated ganna readings at the
Residential Areas, it is not appropriate to use the background ganna
standard during the discovery phase as a strict, single criterion that,
in and of itself, triggers cleanup. However, U.S. BE* win use
measurements of outdoor gantra exposure rate as a "finding tool" to
locate those areas that are statistically dlnrinrr from background.
Ganna nuadinqa found to be statistically distinct from background at a

t fc-Jll WA 3-n. 4w44f~*+4f~* r4 " ~ ' ~ """propercy WI_LI oe an ^nfiirTr~^vn cc
contamination. Such areas will, at a minimm, be Investigated further.
Elevated gaona readings: alone generally will not trigger a cleanup

lpss corioined with yyn Tiiplipg dafra tN^ rutTcili? the
t ion criter^LoQ> and conC ĵsos the ocesence or* tnoduDi noil



Because the background gamma standard will be used extensively as a
"finding tool" and not as a strict criterion, exposure rates ray be
measured at varying heights fron the ground surface (typically, 0 to 1
meter) , depending cnfde'tection sensitivitieŝ  practicality, and ether
conditions encountered in the field.

Therefore,

Discovery and Characterization Criterion for outdoor gamma
exposure rate will be the statistical exceedance of background
based upon the Illinois Administrative Code, Section
332.150(b) (2).

indoor Gamma Exposure Rates

The only promulgated standard that specifically deals with indoor gamma
exposure rate is 40 CFR 192. 12 (b) (2), which states that the objective of
remedial action shall be that

"In any occupied or habitable building- - . . .The level of garma
radiation shall not exceed the background level by more than 20
microroentgens per hour."

Gamma ray exposure to 20 microroentgens per hour for a substantial
portion of the year could result in an annual close exceeding 100
millirem, due solely to external exposure to gantna rays.
Recommendations by eminent bodies of radiation scientists, and
regulations and policies of federal agencies such as the Nuclear
Regulatory Commission and the Department of Energy, are to limit doses
to members of the general public to less than 100 millirem per year,
including both external exposure (from gamma rays) and internal exposure
(fron inhalation and ingestion) . In addition, NRC's regulations at 10
CFR 20, DOE Order 5400.5 and NRC Regulatory Guide 8.37 contain an
"ALARA" (As Low As Reasonably Achievable) approach, which sets forth an
objective to attain dose levels as far below the dose limits as
practicable. Moreover , EPA believes that individual sources of
contamination should be kept to a snail fraction of the primary limit of
100 millirem per year, and generally sets annual dose standards below a
couple of tens of millirems.

As a result of the above considerations, 40 CFR 192. 12 (b) (2) is not
appropriate for use at the Residential Areas site, and thus is not an
ARAR.

Although meant: to apply to outdoor situations, the gamma exposure rate
standard found at Section 332. 150 (b) (2) of the Illinois Administrative
Code is a TBC for indoor gatraa exposure rate, since the intent is to
limit public exposure to site-related radioactive materials, and since
periods of occupancy are higher indoors than outdoors.



As with outdoor gaima exposure race, notnal background values fcr indoor
garra exposure race will fall within a range and in a fairly predictable
statistical pattern; background is not a single value and must be
treated statistically. In addition, different building naterials (such
as bricks, concrete blocks and granite hearths) chat contain naturally
occurring radiological rraterials could cause elevated indoor garra
readings chat are unrelated to thorium mill tailings. For these
reasons, U.S. EPA will use measurements of indoor ganna exposure rate as
a "finding tool" to locate contaminated areas that may be below or
alongside the foundations of buildings. Elevated indoor ganna readings
alone generally will not trigger a cleanup action unless combined with
soil sampling data that exceeds the soil concentration criterion and
confirms the presence of thorium mill tailings.

Therefore,

Discovery if*** f̂ «Ty»̂ »r̂ â̂ <<̂  Criterion toe
expoaur* rate will be the statistical exceedance of background,
bff.t̂ l !T»n tlm Illinois Adninistratlve Code, Section
332.150 (b) (2).

As with outdoor garBB exposure rate, a statistical method will be
to both o«̂ â -i«ah background and what la distinctly above

background.

_Bsstet

granriarrte dealing with indoor iddou decay product concentrations are
found at 40 CFR 192.12(b) (1). which states that:

•In any occupied or habitable building-- The objective of remedial
action shall be, and reasonable effort shall be made to achieve,
an annual average (or equivalent) radon decay product
concentration {tf**i»y<1"j background} not to exceed 0.02 WL. in
any case, the radon decay product concentration (including
background) shall not exceed 0.03 WL..." (WL, or working levels,
is a measure of the concentration of radon decay products.)

While radcc-222 (camsnly known jus1: as radon) is produced from the
npmfo^ Decay Series, radon-220 (comcnly known as thoron) is the
Thorium Decay Series form of radon. 40 CFR 192.40(b) states that the
provisions of the standard arplirahle to radon also apply to thoron.
U.S. EEA, interprets the radon decay product onncenrratinn of 0.02 WL at
40 OR 192.12 (b) (1) to uyifum the onmTrinnfl (total) concentration of
decay products dm both L<»V«I and thoron.

In the absence of thp thorium adll tailings, *»tiFTally-occ"rripg decay
product '•'•••• •"-•'"*'**• consist priaarily of radon, with thoron decay
product levels at about 25% to 50% of those of radon. However, since
the thorium decay series radionuclides dnminareri in the ores used at the
factory site, it is reasonable to assume that contaminated properties
•ay show elevated levels of thoron if railings are located below or
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alongside the foundation of a building. Kcw=fver, because of different
half lives in the thoron decay series, and depending on the location of
the tailings, not every, contaminated property- will show elevated levels
of thoron. ' ;" '' ';''/'."

Due to the need for expeditious surveillance, measurements during the
discovery and characterization phases will occur over a shorter time
frame than the annual average (or equivalent) associated with the
wording of the relevant and appropriate requirement. In order to not
unduly delay assessments, discovery and characterization measurement
periods nay be on the order of 2 days to 3 months. Since weather,
seasons and home usage all influence indoor radon/ thoron levels, these
shorter measurements may not fully characterize the annual average but
should be adequate to serve as "finding tools."

As with outdoor and indoor gantta exposure rate, there is a natural
variability in the range of indoor radon/thoron decay product
concentrations. Some areas of West Chicago, as in other parts of the
country, may have naturally high levels of indoor radon that are totally
unrelated to thorium mill tailings. For these reasons, U.S. EPA will
use measurements of indoor radon/thoron decay product concentrations as
a "finding tool" to help locate contaminated areas that may be below or
alongside the foundations of buildings. Elevated indoor radon/thoron
decay product readings alone will not trigger a cleanup action unless
combined with soil sampling data that exceeds the soil concentration
criterion and confirms the presence of thorium mill tailings.

Therefore,

The Discovery and Characterization Criterion for indoor radon/
thoron decay product concentrations is 0.02 WL ccntoined radon and
thoron decay products (including background) based upon 40 CFR

If a property exceeds this criterion due to naturally- occurring radon.
and there is no other indication of thorium mill tailings on the
property, tlie prcperty will not be remediated as part of this Super-fund
action.

As d.iscussed above, NRC'S regulations at 10 CER 20, DOE Order 5400.5 and
NRC Regulatory Guide 8.37 all contain an ALARA approach which sets forth
the abjective to attain dose levels as far below the dose limits as
practicable. These requirements are TBCs for the removal actions at the
Residential Areas.

In addition. Section 340.1000 (b) of the Illinois Administrative Code is
a TBC for the removal actions at the Residential Areas. Section
340.1000(b), which applies to "licensees and registrants," states,
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"In addition to complying with the requirements set forth in this
Ifert, every reasonable effort should be nade to maintain radiation
exposures, and releases of radioactive materials in effluer.es co
unrestricted areas, as lew as is reasonably achievable, "̂ -js -er̂ i
'as low as is reasonably achievable' means as lew as is reasonably
achievable taking into account the state of technology, and che
economics of improvements in relation to benefits to che public
health and safety, and other societal and socioeconcnic
considerations, and in relation to the utilization cf ionizing
radiation in the public interest."

The ?«C regulations at 10 CFR 20 contain similar language.

As a result, during discovery and characterization, the following ALASA
accroach will be used for the Residential Areas site:

Every reasonable effort should bo nade to
and the ancunt of radioactive naterials in unrestricted

, to levels that are as low as is reasonably achievable.

a property has been designated for a removal action, the success of che
operation oust be verified during and at the completion of the removal action.
During the verification phase, properties will be surveyed and sanpled to
ensure that cleanup to levels protective of human health and the environment
has been achieved.

As indicated below, sane of the verification criteria will be applied during
and imnediately following che removal action, with surveys and samples
collected before the open excavation is backfilled with clean material. Seme
of the verification criteria will be applied later, with surveys and samples
collected after the excavation is backfilled.

The criteria to be used rtin-ing the verification phase are as follows:

tbm Tfecif icaticn Criterion for this paranotttr will be soil
(iM^feJ «M»
^C^ftUQB^B

xadlisi CcadluKr22C plus zadtuB-228), dry soil, above background,
up to 100 souaz* amtmn, in my 15 cmtineter

upon section 332. 150 Cb) of tte Illinois AdWnistxative

Samples for outdoor soil concentrations will be collected before
backfilling.
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Outdoor Gamma Exposure Rates

During cleanup of a property, as during the discovery and
characterization phase!', outdoor ganrra exposure rates will be used as a
"finding tool" to help determine where additional excavation may be
needed. Tne main criterion to determine when excavation can cease,
however, is the outdoor soil concentration criterion.

However, Section 332. 150 (b) (2) of the Illinois Administrative Code
(which requires that, prior to termination of the license, the licensed
site be decontaminated so that "The level of ganrna radiation measured at
a distance of 100 centimeters from the surface shall not exceed
background") is relevant to the Residential Areas, and is appropriate
for application at the completion of a cleanup action at a property.

Therefore,

The Verification Criterion for this parameter will be outdoor
gauna exposure rates that do not statistically exceed background
at a distance of 100 centimeters from the surface, based upon the
Illinois Administrative Code, Section 332. 150 (b) (2) .

Outdoor gamma exposure rate surveys to verify that this criterion has
been met will be conducted after backfilling. A statistical method will
be applied to both establish background and what is distinctly above
background.

Irv̂ oor

For properties that require cleanup and that were found, during
discovery and characterization, to have elevated levels of indoor ganma
exposure rate due to thorium mill tailings contamination on the
property, indoor gaona exposure rate surveys will be used during the
cleanup action as a "finding tool" to help determine if additional
excavation is necessary.

The Verification Criterion for this parameter will be indoor gamsna
exposure rates that do not statistically exceed background based
upcn the Illinois Administrative Code, Section 332. 170 (c) .

For properties that require cleanup, but for which no elevated indoor
gamma readings were found during discovery and characterization, indoor
gatma surveys will not be conducted during the verification phase.

ryV*)

For properties that require cleanup and that were found, during
discovery and characterization, to have elevated levels of indoor
radon/thoron decay product concentrations due to thorium mill tailings
contamination on the property, additional surveys will be conducted at
the completion of the cleanup action to determine if the following
verification criterion has been met:
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la any occupied or habitable building, the objective of remedial
action ahall be, and reasonable effort shall be made to achieve,
an annual average (or equivalent) combined radon and thoron decay
product concentration (including background) not to exceed 0.02
WL. In any case, the canto tired radon and thoron decay product
concentration (including background) shall not exceed 0.03 WL.
(Based on 40 CPU 192.12(b) (1).)

For properties chat require cleanup, but for which no elevated indoor
ladon/thoron decay product concentrations due to thorium mill tailings
were found during discovery and characterization, indoor radon/choron
testing will not be required during the verification phase.

In addition to meeting the verification criteria described above, the
following AURA approach will be used during cleanup actions:

Every reasonable effort should be made to maintain radiation
the amount of radioactive materials in unrestricted

, to lewis that are as low aa is reasonably achievable.

In jvttirirn to the above criteria for discovery, characterization and
verification, it will be necessary throughout the project to release equipment
'from work sites and it may be necessary to assess whether materials or
<pjrf&y>& are ff'ir-t*̂ 1̂ * for mm*s» TiCTBd use. P«*JII rgmgnrg for such situations
are found in the Illinois Administrative Code, Section 340, Appendix C(a) ;
these requirements are relevant and appropriate for use at the Residential
Areas. Similar requirements also are found in the U.S. Mjclear Regulatory
Cbntmissian's Regulatory Guide 1.86, Table 1; these guidelines are not ARARs
(since only promulgated regulations can be ARARs), but the U.S. EEA does
consider them to be TBCa.

Both sets of requirements are shown below. Since the requirements are set up
with differing units, the most restrictive part for a given situation would be
used.
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V

Illinois Adninistrative Cede, Section 340, Appendix C(a)

DSCCNIAMDC\TICN GUIDES . ,

a) Surface Contamination Guide

Alpha Bnitters

Removable IS pCi per 100 orf -
33 dpm per 100 otf

45 pCi per 100 orf -
100 dpm per 100 orf

Ibtal
(fixed)

Beta-Gamra

Removable
(all beta-garrna
emitters except

3)

Removable
(Hydrogen 3)

Total
(fixed)

450 pCi per 100 orf
1,000 dpm per 100 orf

2,250 pCi per 100 orf
5,000 dpm per 100 cm7

0.25 mRem per hour at 1 on

100 pCi per 100 orf

500 pCL per 100 orf

1,000 pCL per 100 or?

5,000 pCi par 100 or?

0.25 nftem per hour at 1 on
f ran surface

average
over any
one surface

maxiraan

average
over any
one surface

iraxLmjm

average
over any
one surface

naxuium

average
over any
cne surface

rrBJcLrrum
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• U.S. MUclear Regulatory Goaadssion, Regulatory Guide 1.86, Table 1

TABLE 1

ACCEPTABLE SURFACE OKDMZNKnCN LEVELS

NUCLSE *

U-nat. U-23S, U-238,
and associated decay
products

Transuranics, Ra-226,
Sa-228. Th-230, Th-228,
3a-231. Ac-227, 1-125.
1-129

Th-nat, Th-232, Sr-90,
Ra-223. Ra-224, U-232.
1-126. 1-131. 1-133

Beta-gamra emitters
(nuclides with decay
modes other than alpha
emission or spontaneous
fission) except Sr-90
and others noted above.

5.000 dpn or
per 100 on*

MNCMM

15,000 dpn or
per 100 cnf

100 dpn 300 dpn
per 100 erf per 100 erf

1000 dpn 3000 dpn
per 100 on1 per 100 orf

5000 dpn 8-7 15,000 dpn 6-7
per 100 on* per 100 on7

1,000 dpn oi
per 100 orf

20 dpn
per 100 of

200 dpn
per 100 on7

1000 dpn 8-7
per 100 or?

ftiere A re «•»•• ft jmjpa both alpha- and beta-gaanei-eniitcinj
exists, the limits established for alpha- and beta-ganna-eaiitting
should apply independently.

* 9s used in this table, dpn (disintegrations per minute) means the rate of
cm^g-iryi by radioactive naterial as detezmined by cotT|PCt'*Tij the counts per
minute observed by an appropriate detector for background, efficiency, and
geojnetric factors j»«an«"<arart Kith the

cs of average contaminant should not be averaged over more than 1
square meter. For objects of less surface area, the average should be derived
for each such object.

The maDdAa level applies to an of Tff. acre than 100 cof .

' The amount of removable radioactive narerial per 100 erf of surface area
should be dPtemrinfrt by wiping that area with dry filter or soft absorbent
D9D69C* dODlyî DQ BDOQBZ3Cflt DCQS9UX£f dJ3u dS96S9^J]ff £u6 3DDUOC Of Ftlrt'llO î̂ î ^T^P
naterial on the wipe with an amm'uiarp instrument of knom efficiency, ttoen
renovable contamination on objects of less surface area is determined, the
pntinent levels should be reduced proportionally and the entire surface
should be wiped.
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Criteria Not Chosen for Discovery, Characterization or Verification

Discussed below are other parameters and their associated regulations and
standards that were reviewed by U.S. EPA to determine whether they were ARARs
and should be used as discovery, characterization and/or verification
criteria. None of these standards is applicable to the removal action and, as
explained below, none is relevant and appropriate.

• Outdoor Radon Concentrations

Outdoor radon (radon- 222} and thoron (radon- 220) are regulated in
Section 332. 170 (b) of the Illinois Administrative Code:

"During the operating life and facility decommissioning, the
combined concentration of radon and thoron at the boundary of the
licensed site, measured at a height of one meter from the surface,
averaged annually, shall not exceed three picocuries per liter
above the background concentration at the licensed site . "

Even though on its terms the regulation applies only to a licensed
facility, the intent of the regulation is to control radon and thoron in
off-site areas, since the point of compliance is at the boundary of the
licensed site. Therefore, the U.S. EPA considers the regulation to be
relevant to the Residential Areas.

However, there are practical reasons why measurenents for radon and
thoron outdoors will not aid in the identification of contaminated
properties not otherwise identified by outdoor gaima exposure rate
surveys and outdoor soil concentration sanples. These reasons are as
follows: (1) Reliable radon and thoron measurements are not immediate,
but can take days or weeks to measure good averages. Gamma surveys, on
the other hand, can provide instantaneous measurements; (2) Unless the
emissions are extremely large, radon and thoron emitted from the ground
surface will rapidly mix in the open air, making them indistinguishable
from naturally occurring radon and thoron. Large radon and thoron
emissions would be associated with large contaminant deposits easily
identifiable by gamrra survey instruments; (3) Because radon and thoron
are gases that can be transported by the wind, it would be much harder
to pinpoint the emission site.

Therefore, for the reasons stated above, outdoor radon concentrations
(radon and thoron) , though relevant, are not appropriate to these
circumstances and will not be one of the criteria for this response
action.

The emission of radon (radon-222) and thoron (radon-220) from soils is
regulated in Section 332.170 (c) of the Illinois Ahriaistrative Code,
which states:
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"The disposal area shall be designed so that after reclaracicn ard
stabilization, the annual total radcn release rate through the
cover from the byproduct material shall not exceed tvo piccouries
per square meter per second. •

This regulation only applies to Che disposal area at a licensed
facility, but the intent of the regulation is to control the total radon
emission to the environment and to protect the general population.

However, Section 332.240(a) of the Illinois Administrative Code states:

•Monitoring for total radon after installation of an appropriately
designed cover is not required. Total radon emissions from cover
material shall be estimated as part: of developing a closure plan."

Since it appears that the State never intended that actual measurements
be made to show compliance with the regulation, the U.S. EPA does not
consider this regulation to be relevant and appropriate for use at the
Residential Areas. In addition, there are other, practical reasons why
measurements of radon and thoron emissions from soil would not be an
appropriate indicator of contaminants. At the Residential Areas, thoron
is the dominant radon isotope of concern. If thoron is produced at a
depth of more than a few inches below the ground surface, it will
radioactively decay to a solid element and cease moving through the soil
before reaching the surface. Soil sampling, on the other hand, will
find contaminants at ouch greater depth, as would gaona exposure rate
measurements which penetrate soil depths on the order of several feet.

Consequently, measurements for radon and thoron mission rates will not
be mnrtyfaij Air-inn fh<3 response action.

Thorium-related doses in the general environment are regulated in 40 CFR
192.41 (d), which states:

"Operations.. .shall be qgn^T^d in such a n»i»>***- as to provide
reasonable asmmmne that the annual dose equivalent does not
excerd 25 Mllirems to the whole body, 75 millirenB to the
thyroid, and 25 sUlirens to any other organ of any member of the
p*fl |5» as a result of CTpqgHTgg to the pltT*** discharge of
radioactive oaterials, radon-220 and its daughters except ed, to
the general envirc

Doses in the general endronment also are regulated in Section
332.170(a) of the niinods Administrative Code, which states:

•At all tines, ainmn i^Mma of radioactive material, excluding
radon, thoron, and their progeny, which ny be released to the

ixooBBoc in gxoundwater, surface water, air, soil, or
shall not moult in a oamnitted effective dose in

of 25 anlllm (0.25 mSv) to the whole body, and a
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committed dose equivalent in excess of 75 millirem (0.75 mSv) to
the thyroid, and 25 millirem (0.25 mSv) to any other organ of any
renter of the public."

* mSv designates milliSieverts, a dose unit equal to 100 millirsn.

Neither of the above regulations is applicable to the Residential Areas,
but the U.S. EPA considers both to be relevant.

Even though the dose requirements of 40 CFR 192.41 (d) and Section
332.170(a) of the Illinois Administrative Code are relevant to the
Residential Areas, there are practical reasons why performing dose
assessment calculations will not aid in the identification of
contaminated properties not otherwise detected by the other discovery
criteria. An operational assumption for this response action is that
where site parameters such as indoor or outdoor ganma exposure rate,

^ outdoor soil concentrations, or indoor radon and thoron are elevated,
tj dose is elevated proportionally. Therefore, having specific dose

calculations is not appropriate as it will not provide useful
information not already provided by other parameters. Consequently, no
separate dose assessment calculations will be required for this response
action.


